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Narumi Nakato* : Chromosome numbers of three endemic 
species of the fern genus Blechnum in Japan 

03 

As the members of the genus Blechnum subgen. Lomaria, the following 
three endemic species have been described in Japan. 

Blechnum niponicum (Kunze) Makino in Bot. Mag. Tokyo 11: 82, 1897. 

Syn. Lomaria niponica Kunze in Bot. Zeit. 6: 508. 1848. Struthiopteris 
niponica (Kunze) Nakai, Rep. Veg. Daisetsu, 15, 1930. 

Distr. Hokkaido, Honshu, Shikoku and Kyushu; common in lowland area, 
on banks and forest floors, up to 2500 m alt. 

Blechnum amabile Makino in Bot. Mag. Tokyo 11 : 83, 1897. 

Syn. Struthiopteris amabilis (Makino) Ching in Sunyatsenia 5: 243, 1940. 

Distr. Honshu, Shikoku and Kyushu; locally common, usually on rocks in 
mountain, up to 1500 m alt. 

Blechnum castaneum Makino ex Makino et Nemoto, FI. Jap. 1591, 1925. 

Syn. Struthiopteris castanea (Makino) Nakai in Bot. Mag. Tokyo 47: 186, 
1933. 

Distr. Honshu ; rare, restricted to mountain, on moist banks under deciduous 
forest, 900-2000 m alt. 

Cytologically the gametic chromosome number was reported by Kurita (1965) 
for B. niponicum and B. amabile, and by Mitui (1966, 1986) for B. niponicum. 
In this paper, the somatic chromosome numbers are reported for the three species 
mentioned above. 

Materials and methods The localities of the materials are listed in Tab. 1, 
together with the results of chromosome counts. For the somatic chromosome 
observations, the root tips were pretreated with 8-hydroxyquinoline solution for 
3-5 hours and fixed in 45% acetic acid for 10 minutes. They were macerated 
in a mixture of IN HC1 and 45% acetic acid (4:1) for 1 minute at 60°C, and 
squashed in aceto-orcein. The voucher specimens are preserved in the National 
Science Museum, Tokyo (TNS). 

* Shinjuku High School, Sendagaya, Shibuya, Tokyo 151. 
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Tab. 1. Localities and chromosome counts. 


Species and locality 

Chromosome 

number 

Voucher no. 
in TNS 

Blechnum niponicum 

Higashiyamato, Tokyo Pref., 120 m 

2n=62 

469734 

Okutama, Tokyo Pref., 280 m & 1200 m 

2n=62 

469735-6 

Dentsuku-toge, Yamanashi Pref., 1900 m 

2n=62 

469737 

Takayanagi, Niigata Pref., 200 m 

2n=62 

469738 

Yugashima, Shizuoka Pref., 350 m 

2n=62 

469739 

Hijirizawa, Shizuoka Pref., 1900 m & 2200 m 

2n = 62 

469740-1 

Kakeya, Shimane Pref., 440 m 

2n=62 

469742 

B. amabile 

Asahi, Yamagata Pref., 640 m 

2n = 62 

469743-4 

Myoko, Niigata Pref., 1300 m 

2n = 62 

469745 

Kameyama, Chiba Pref., 180 m 

2n = 62 

469746 

Masutomi, Yamanashi Pref., 1150 m 

2n = 62 

469747 

B. castaneum 

Iide, Yamagata Pref., 1010 m 

2n = 340 

469748 

Asahi, Yamagata Pref., 960 m 

2n = over 320* 

469749 

Myoko, Niigata Pref., 1550 m 

2n = 340 

469750 


* Accurate number could not be determined because of prophase plate. 


Observations As shown in Tab. 1, nine plants of B. niponicum and five 
plants of B. amabile are all found to have 2n = 62 (Figs. 1 & 2). In B. nipo¬ 
nicum, the gametic chromosome number was counted to be n = 31 by Kurita 
(1965) and Mitui (1966, 1986) using materials from Kikugawa, Shizuoka Pref., 
Owase, Mie Pref. and Isl. Yakushima, Kagoshima Pref. In B. amabile, the 
gametic number was reported to be n = 31 by Kurita (1965) in plants from 
Ogasayama, Shizuoka Pref. The somatic chromosome number 2n = 62 observed 
in this study for the two species is consistent with the previous meiotic count. 
Thus, it is clear that B. niponcium and B. amabile are diploid based on x=31. 

Two materials of B. castaneum are confirmed to be 2n = 340 (Fig. 3). The 
chromosome number of this species is here reported for the first time. This 
is the highest chromosome number in Blechnum next to B. lehmannii 


— 2 — 



May 1987 


Journ. Jap. Bot. Vol. 62 No. 5 


131 



Figs. 1-3. Photomicrographs of somatic chromosomes. 1. B. niponicum, 2n = 62 (TNS no. 469734). 
2. B. amabile, 2n=62 (no. 469743). 3. B. castaneum, 2n=340 (no. 469748). Scale, 10 /;m. 
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from Honduras, showing n = 198 (x=33) (Smith & Mickel 1977). Cytological 
studies on Blechnum have revealed that this genus is composed of aneuploidal 
series with the following basic chromosome numbers; x = 28, 29, 31, 32, 33, 34 
and 36 (Lovis 1977). Therefore, it is conceivable that B. castaneum (2n = 340) 
is decaploid based on x = 34, one of the base numbers so far reported for 
Blechnum. 

Discussion From the present chromosome observations, the three endemic 
species in Japan can be divided into two cytological categories : 1) B. niponicum 
and B. amabile as diploid of x=31; 2) B. castaneum as decaploid of x=34. It 
is noted that B. castaneum have the unexpected high chromosome number, 2n = 
340. This species grows only in wet and shade places in montane regions of 
Honshu facing Japan Sea where snowfalls cover deeply in winter. It is likely 
that B. castaneum had been evolved by polyploidization and now survives as a 
relict species in Japanese mountain. 

On the basis of morphological similarities, Love & Love (1966) asserted that 
B. niponicum was conspecific with B. spicant (L.) Roth distributed in Europe and 
North America, and described the European plants as “B. spicant ssp. spicant” 
and the Japanese and North American plants as “B. spicant ssp. nipponicum”. 
However, B. spicant has been reported to be diploid with n = 34 and 2n = 68 
from Europe (Manton 1950, Love & Love 1961, etc.) and North America (Wagner 
in Fabbri 1963, Love & Love 1966, etc.). The difference in chromosome numbers 
between B. niponicum and B. spicant does not support the taxonomical treatment 
by Love & Love (1966). It is concluded that B. niponicum is a distinct species 
and not conspecific with B. spicant. 

On the other hand, Kondo (1929) pointed out that in sterile fronds stomata 
occur scatteringly over the pinnae except on veins in B. spicant and B. 
castaneum, while they occur in linear zones along both sides of the midrib in B. 
niponicum and B. amabile. The chromosome numbers and the distributional 
patterns of stomata indicate that B. spicant is more closely related to B. 
castaneum than B. niponicum. 

I am grateful to Drs. H. Ito, K. Mitui, N. Sahashi and S. Masuyama for 
their valuable advices. Thanks are also due to Mr. Z. Kaneda for supplying 
materials. 
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